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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a substrate processor equipped with the heat treatment unit which heat- 
treats a substrate, and a conveyance means to take said substrate in and out to this heat 
treatment unit. Said heat treatment unit The plate with which said substrate is laid, and the 
supporter material which penetrates this plate, is prepared and supports a substrate from 
said plate in an upper location. It connects at least with one of said plate and siaid 
supporter material through a connection member, and has the driving source which carries 
out the relative rise and fall of said plate and said supporter material. Said driving source 
The location of said plate side which intersects the substrate receipts-and-payments 
direction by said conveyance means, or the substrate processor characterized by being 
arranged from said plate in the downward location. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a substrate processor equipped with the 
heat treatment unit which heat-treats a substrate in detail, and a conveyance means to 
take said substrate in and out to this heat treatment unit, about the processor which 
processes various substrates, such as a semi-conductor wafer and a substrate for liquid 
crystal displays. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a substrate processor, the 
processor which performs various processings of resist spreading including the heat- 
treatment for adjusting the surface state of a substrate and subsequent cooling processing, 
development, etc. to a single string is known. This substrate processor has two or more 
cool plates CP which perform the hot plate HP which heat-treats, and cooling processing as 
a heat treatment unit, and is equipped also with the edge exposure unit which exposes the 
edge field of the substrate after resist spreading depending on the case. In addition, it has 
the spin coater (rotating type resist coater) SC and the spin developer (rotating type 
developer) SD who apply a resist and a developer to this as processing units other than a 
heat treatment unit, rotating a substrate. 

[0003] Drug solution processing performed by this spin coater SC and spin developer SD is 
usually performed in ordinary temperature (room temperature) on the property of the drug 
solution to be used. F=or this reason, the processing unit of these versatility for performing a 
series of processings is distinguished by the drug solution processing unit which performs 
drug solution processing, and the other heat treatment unit, and is divided into the 
processing unit group (henceforth [ in order to distinguish from other unit groups ] the 1st 
processing unit group) in which all the heat treatment units are contained, and the 2nd 
processing unit group in which a drug solution processing unit is contained. Moreover this 
1st processing unit group and the 2nd processing unit group are made to counter, between 
the processing units which access both the unit group and belong to each unit group with 
the single carrier robot which runs in the meantime is conveyed in predetermined sequence 
one by one, and each substrate processing is performed in each processing unit. In 
addition, the processing conditions in this conveyance sequence or the corresponding 
processing unit are specified beforehand, and are set as the processing recipe, and a 
carrier robot drives in conformity with this processing recipe. 
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[0004] In such a substrate processor of a configuration, the class and its number of units 
of the heat treatment unit which belongs to the 1st and 2nd processing unit group 
according to the contents of processing, and a drug solution processing unit become 
settled. And since two or more heat treatment units are needed, by the 1st processing unit 
group, the laminating of the heat treatment unit of these plurality is carried out to 
multistage, and it is usually arranged at many trains. 

[0005] By the way, in performing substrate delivery between the hands of the transport 
device which advanced for substrate receipts and payments, while processing by laying a 
substrate in a plate, in heat treatment units, such as a hot plate HP and the cool plate CP, 
it is made that you make it go up and down in support of a substrate on the inferior 
surface of tongue. Under the present circumstances, as for a substrate, it is common for it 
to be supported by the support pin which penetrates a plate, and to use a cylinder as a 
driving source of the rise-and-fall actuation concerned. In this case, this cylinder is 
arranged as follows. 

[0006] As the conventional substrate processor is shown in drawing 6 which is the notional 
plane configuration Fig. shown typically, between the interfece sections (substrate 
installation base) IFB for delivering Indexer ID and Substrate W for laying the cassette 10 
which held two or more substrates W with external devices, such as a stepper, the 1st 
processing unit group 110 and the 2nd processing unit group 120 are arranged In parallel 
on both sides of carrier-robot TC. And by the 2nd processing unit group 120, the spin 
coater SC and the spin developer SD are stationed together with the order from Indexer ID 
side. Moreover, in the 1st processing unit group 110, two or more sets of hot plates HP and 
the cool plate CP are arranged at three trains, and the laminating of these is carried out to 
multistage in each train. And on each hot plate HP of the 1st processing unit group 110, 
and the cool plate CP (the cool plates CP1-CP3 located in the bottom are shown in 
drawing), the carrier-robot TC side was equipped with the plates P1-P3 for substrate 
installation, and the cylinders S1-S3 for support pin rise and fall are arranged together with 
the plate at the back side. That is, these cylinders S1-S3 are arranged together with the 
plate on extension of the substrate locus at the time of carrier-robot TC taking a substrate 
in and out of a hot plate HP and the cool plate CP. In addition, these plates P1-P3 and 
cylinders S1-S3 were put on the pin center,large in the corresponding cool plate CP. 
[0007] 

[Problem(s) to be Solved by the Invention] The following troubles came [ however, ] to be 
pointed out in the conventional substrate processor. 

[0008] On a hot plate HP or the cool plate CP, it has a heat-source device for performing 
heating or cooling of a substrate, and the maintenance is needed periodically or irregularly 
from usually needing the heat control. Moreover, the height adjustment of the plate P in a 
unit etc. is needed. In such a case, as for the maintenance, for a certain reason, together 
with a spin coater SC and the spin developer SD, carrier-robot TC is also performed to the 
front-fece side of equipment from an equipment tooth-back side (on [ in drawing 6 ]). 
[0009] However, Cylinder S is arranged at this equipment tooth-back side, and a fluid duct, 
electric wiring, etc. required for that drive are connected to the cylinder concerned. And the 
laminating of a hot plate HP and the cool plate CP is carried out to multistage. Therefore, 
when maintaining the cool plate CP of a certain train etc., while a cylinder exists between 
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the plates used as the operator standing on the equipment tooth back, and the candidate 
for a maintenance, the electric wiring about the cylinder of a unit and the fluid duct which 
are included in the train also serve as a bundle, or it exists according to an individual. For 
this reason, these cylinders, a fluid duct, etc. became obstructive and the maintenance was 
troublesome. 

[0010] But an equipment frame is made to meet, electric wiring and a fluid duct are fixed 
in a band etc., and these fluid duct etc. can be prevented from being located as much as 
possible in an operator's transverse plane located on the equipment tooth back. However, 
since there is no change in the end of the fluid duct connected with a cylinder at this 
existing before the plate used as the candidate for a maintenance, an improvement of 
workability cannot be aimed at enough. 

[0011] This invention is made in order to solve the above-mentioned trouble, and it makes 
it the purpose to raise the workability of the maintenance done from an equipment tooth 
back about heat treatment units, such as a hot plate HP and the cool plate CP. 
[0012] 

[The means for solving a technical problem, and its operation and effectiveness] In order 
to solve this technical problem, the substrate processor of this invention It is a substrate 
processor equipped with the heat treatment unit which heat-treats a substrate, and a 
conveyance means to take said substrate in and out to this heat treatment unit. Said heat 
treatment unit The plate with which said substrate is laid, and the supporter material which 
penetrates this plate, is prepared and supports a substrate from said plate in an upper 
location. It connects at least with one of said plate and said supportier material through a 
connection member, and has the driving source which carries out the relative rise and fall 
of said plate and said supporter material. Said driving source It is constituted so that it may 
be arranged in a downward location from the location of said plate side which intersects 
the substrate receipts-and-payments direction by said conveyance means, or said plate. 
[0013] In the substrate processor of this invention which has the above-mentioned 
configuration The driving source for carrying out the relative rise and fall of a plate and the 
supporter material in the case of the substrate receipts and payments by the conveyance 
means It connects at least with one of a plate and the supporter material through a 
connection member. It is arranged in a downward location from the location of the plate 
side which intersects the substrate receipts-and-payments direction by the conveyance 
means, or a plate, and a driving source is not located in the equipment tooth-back side 
which hits on extension of the substrate locus of the substrate receipts and payments by 
the conveyance means. Therefore, a driving source does not become obstructive when 
performing a maintenance from an equipment tooth-back side. Moreover, the fluid duct 
connected to a driving source does not come to an equipment tooth-back side, and does 
not become obstructive. Consequently, according to the substrate processor of this 
invention, the workability of the maintenance done from an equipment tooth back about a 
heat treatment unit can be raised. Moreover, while being able to attain space-saving-ization 
by the side of an equipment tooth back, the equipment tooth back made space-saving can 
be used for other applications. 
[0014] 

[Other modes of Invention] This invention can also take the following modes. In the 
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substrate processor of this mode, said plate is prepared in the location which shifted from 
the pin center,large in a heat treatment unit to right and left to the substrate locus of the 
substrate receipts and payments by the conveyance means in the substrate processor of a 
configuration of having described above. 

[0015] In this mode, since a plate is shifted from that pin centerjarge in a heat treatment 
unit, even if it does not enlarge size of the longitudinal direction of a heat treatment unit 
remarkable, a driving source can be installed in the plate side reasonable. Therefore, the 
workability of the maintenance done from an equipment tooth back about a heat treatment 
unit can be raised, without causing the unprepared size rise of a heat treatment unit. 
[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of the substrate processor 
concerning this invention is explained based on an example. Drawing 1 is the appearance 
perspective view of the substrate processor 100 of an example, and drawing 2 is the 
notional plane configuration Fig. In addition, in order to clarify a direction, the axis of 
coordinates of a XYZ rectangular coordinates system is shown in drawing 1 and drawing 2 . 

[0017] As shown in drawing 1 and drawing 2 , this substrate processor 100 equips those 
both ends with the interface section (substrate installation base) IFB for delivering Indexer 
ID and Substrate W for laying the cassette 10 which held two or more substrates W with 
external devices, such as a stepper. Moreover, the substrate processor 100 is equipped 
with the 1st processing unit group 110 and the 2nd processing unit group 120 in parallel 
between Indexer ID and the interface section IFB. In addition, in the tooth-back side of the 
1st processing unit group 110, it has a carrier robot TH, and has carrier-robot TC between 
the 1st processing unit group 110 and the 2nd processing unit group 120. 
[0018] If a cassette 10 is laid on Indexer ID, Indexer ID will pick out one substrate W at a 
time from a cassette 10, and will deliver it to a carrier robot TH. And a carrier robot TH 
conveys the substrate W received and passed to each processing unit of the 1st processing 
unit group 110. Moreover, the substrate W processed in each processing unit of this 1st 
processing unit group 110 is conveyed by carrier-robot TC at each processing unit of the 
2nd processing unit group 120. In this case, the contents of processing in the conveyance 
sequence and each conveyed processing unit of Substrate W by carrier robots TH and TC 
are beforehand set as the processing recipe, and each processing unit performs processing 
of Substrate W according to the recipe concerned. In addition, the control unit 52 which 
has a key required for actuation of the substrate processor 100 etc., and the display 53 
which displays the advance situation of a process, generating of abnormalities, etc. and is 
transmitted to a user are formed in the transverse plane of Indexer ID. 
[0019] The 1st processing unit group 110 has two or more hot plates HP1-HP6 for heat- 
treating (heating BEKU processing), and two or more cool plates CP1-CP5 for cooling a 
substrate [ finishing / heat-treatment ]. these hot plates HP and the cool plate CP ~ the 
difference of heating and cooling ~ that ~ since Substrate W is put on the heat 
environment which carried out heat control and this is processed, in both the cases of the 
processing. Substrate W is laid on the below-mentioned plate P at a quiescent state. And in 
the 1st processing unit group 110, the laminating of these hot plates HP or the cool plate 
CP is carried out to many trains, and they are installed so that it may illustrate. 
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[0020] The 2nd processing unit group 120 has a spin coater SC and two spin developers 
SDl and SD2. A spin coater SC and the spin developers SDl and SD2 have both rotary 
tables Tl and T2 and T3 that rotate the substrate W carried by carrier-robot TC. moreover, 
the spin developers SDl and SD2 need to be burned the resist feeder style R for a spin 
coater SC supplying a resist to Substrate W, and forming the resist film in a substrate top 
face with the aligner which is not illustrated - it has the developer feeder styles Gl and G2 
for supplying a developer to the exposed substrate W, for example, removing the resist of 
an exposure field. 

[0021] The spin developers SDl and SD2 make a border area Kl (refer to drawing 2 ) 
intervene, next door **** is carried out, and the rotary table T2 is left and installed in left- 
hand side from the border area Kl by the spin developer SD 1. By one of these, and the 
spin developer SD 2, rotary table T3 is left and installed in right-hand side from the border 
area Kl. And this rotary table T2 and T3 are installed in the location for right and left 
centering on the border area Kl. For this reason, the developer feeder styles Gl and G2 
are installed in the border area Kl side, respectively, and are located in a line with those 
right and left across the border area Kl. 

[0022] A spin coater SC separates the border area K2 of spin developer SDl left, is located 
in the spin developer's SD 1 left-hand, separates a rotary table Tl from a border area K2 
on left-hand side, and has the resist feeder style R in a border area K2 side. 
[0023] Since a spin coater SC and the spin developers SDl and SD2 are stationed in this 
way, it counters with a spin coater SC and the train in which the cool plate CP 1 is 
contained is installed so that the plate PI and rotary table Tl may make the medial axis 
mostly in agreement and may be located, as shown in drawing 2 . Similarly, it counters 
with the spin developer SD 1, and the train in which the cool plate CP 3 is contained is 
installed so that a plate P3 and a rotary table T2 may make the medial axis mostly in 
agreement and may be located. Furthermore, it counters with the spin developer SD 2, and 
the train in which the cool plate CP 4 is contained is installed so that a plate P4 and the 
spin developer's SD 2 rotary table T3 may make the medial axis mostly in agreement and 
may be located. Moreover, the train in which the cool plate CP 2 is contained counters the 
resist feeder style R, and the train in which the cool plate CP 5 is contained is countered 
and installed in the developer feeder styles Gl and G2. 

[0024] A carrier robot TH accesses only to the 1st processing unit group 110, and it 
separates at the tooth back of the 1st processing unit group 110 from the 2nd processing 
unit group 120, and he is installed in it so that substrate conveyance may be performed 
between the above-mentioned hot plates HP1-HP6 contained in this 1st processing unit 
group 110, and the cool plates CP1-CP5. This carrier robot TH is arranged movable along 
with the 1st processing unit group 110 in the section from near indexer ID to the interface 
section IFB, and is further constituted movable also to the vertical direction. And a carrier 
robot TH advances into each above-mentioned hot plates HP1-HP6 and cool plates CPl- 
CP5 from the tooth back, and performs substrate conveyance in the receipts-and-payments 
list of a processed substrate with migration of the vertical direction. In addition, a carrier 
robot TH picks out Substrate W from a hot plate HP by one hand, he holds this, takes [ it 
has two hands which are not illustrated, and ] out the substrate W of the cool plate CP by 
the hand of another side, exchanges hands after that, and he is constituted so that a new 
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substrate may be delivered to the cool plate CP. Moreover, the carrier robot TH is standing 
by to the side of the 1st processing unit group 110, when there is no need of performing 
receipts and payments and substrate conveyance of a substrate, for example, as shown in 
drawing 1 at the time of completing processing of the substrate W of all the cassettes 10 of 
Indexer ID, and the time of a maintenance of equipment. 

[0025] Carrier-robot TC inten/enes between the 1st processing unit group 110 and the 2nd 
processing unit group 120, accesses the 1st and 2nd processing unit group 110,120, and 
performs substrate conveyance in the delivery list of the substrate between the cool plates 
CPl, CP3, and CP4 of the 1st processing unit group 110, and the 2nd processing unit group 
120. This carrier-robot TC is arranged movable along with the 1st and 2nd processing unit 
group 110,120 in the section from Indexer ID to the interface section IFB. Moreover, as 
shown in drawing 2 , carrier-robot TC equips coincidence with two arms Al and A2 of each 
other which can move to an opposite direction, and has the substrate supporter of the 
shape of a character of C for supporting Substrate W in each point. Furthermore, revolution 
of the circumference of vertical axes is also constituted possible, and this carrier-robot TC 
performs substrate conveyance in this rise-and-fall list to the cool plates CPl, CPS, and CP4 
with revolution at the receipts-and-payments list of a substrate while rise and fall are also 
constituted possible. 

[0026] These carrier robots TH and TC do sequential conveyance of the substrate W at 
each processing unit of the 1st and 2nd processing unit group 110,120 according to the 
conveyance sequence registered into the processing recipe. 

[0027] In addition, each interface robot 101 formed in Indexer ID and the interface section 
IFB is arranged for the relay conveyance, in case Substrate W is delivered between the 
cassette 10 on Indexer ID, and a carrier robot TH, and between a carrier robot TH and the 
interface section IFB. 

[0028] Next, the configuration is explained about hot plates HP1-HP6 and the cool plates 
CP1-CP5. In this case, the cool plates CPl, CPS, and CP4 On the convenience which carries 
out substrate delivery between the 1st processing unit group 110 and the 2nd processing 
unit group 120, A carrier robot TH accesses from the tooth-back side (on [ in drawing 2 ]), 
and it has the configuration which carrier-robot TC accesses from the front-face side. Hot 
plates HP1-HP6 and the cool plates CP2 and CPS have the configuration which a carrier 
robot TH accesses only from the tooth-back side. However, about other configurations, the 
configuration about the contents of processing (heat-treatment or cooling processing) to 
perform does not pass to differ, but has the almost same configuration also as a hot plate 
HP and the cool plate CP. Therefore, the cool plate CP 1 is taken and explained to an 
example. Drawing 3 is [ a fracture outline front view and drawing 5 of the fracture outline 
top view of the cool plate CP 1 and drawing 4 R> 4 ] important section outline perspective 
views. 

[0029] The cool plate CP 1 is equipped with the aluminum plate 30 which has a water 
cooled jacket by thermoelectric cooling, and cools Substrate W to predetermined 
temperature (for example, room temperature) with this aluminum plate 30 so that it may 
illustrate. In addition, if it is a hot plate HP, the plate which replaces the aluminum plate 30 
and has a heating jacket will be used. 

[0030] It is supported and fixed by the support saddle which is not illustrated in the 
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container 35 which encloses the perimeter and holds a processing ambient atmosphere, 
and the aluminum plate 30 is arranged from the pin center,large of a container 35 at the 
left. And this aluminum plate 30 lays underground and equips that top face with three balls 
31 so that an equilateral triangle may be made by plane view, and each ball is making that 
upper limit section project a little from aluminum plate 30 top face. That is, this cool plate 
CP 1 takes the so-called cooling system of the pro squeak tea type which is not made to 
stick Substrate W to aluminum plate 30 the very thing, but sets minute spacing, and cools 
Substrate W. In addition, the location of the substrate W cooled and held in the upper limit 
section of these balls 31 is hereafter called the substrate processing location HI. 
[0031] Three support pins 32 as substrate supporter material are arranged near the ball 31 
of the aluminum plate 30 possible [ rise and fall ] according to the physical relationship of 
the top-most vertices of an equilateral triangle by plane view so that these may not be 
overlapped. The aluminum plate 30 Is penetrated, the lower limit section is fixed and 
connected at the connection member 33, and three support pins 32 go up and down these 
support pins 32 to coincidence. The cool plate CP 1 has the gas supply section which is not 
illustrated for supplying inert gas, such as nitrogen, to the upper part of a container 35, 
and the exhaust port 37 which exhausts the inert gas supplied from the gas supply section 
Is formed In the side face of the container 35 of the lower part of the aluminum plate 30. 
And in the case of cooling processing of a substrate, inert gas Is supplied from the gas 
supply section, and the inert gas concerned is purged through an exhaust port 37. 
[0032] It Is the side face of a container 35 and the 2nd delivery opening 13 into which the 
hand which a carrier robot TH does not illustrate advances is formed in the carrier-robot TH 
side (on drawing 3 ). On the other hand, the 1st delivery opening 12 into which the arms 
Al and A2 (see to 2) of carrier-robot TC advance is formed in the this and side [ which 
counters ], i.e., carrier-robot TC, it side (under drawing 3 ). 

[0033] Moreover, the connection member 33 by which the support pin 32 was fixed and 
connected Support pin stationary-plate 33a which aluminum plate 30 plate set caudad, 
intersected the substrate receipts-and-payments direction (drawing Nakaya marks Yl and 
Y2) by carrier robots TH and TC, and was prolonged to the method of right-hand side of 
the aluminum plate 30, It consists of side-attachment-wall plate 33b joined to this and a 
right angle, and upper limit plate 33c which extended along the substrate receipts-and- 
payments direction Y2 by carrier-robot TC from the upper limit. And slide piece 34a of the 
linear guide 34 which makes the direction of a vertical the guidance direction is being fixed 
to the tooth back of side-attachment-wall plate 33b. Therefore, this connection member 33 
is guided at the linear guide 34, can be freely gone up and down in the direction of a 
vertical, and carries out the relative rise and fall of the support pin 32 to the aluminum 
plate 30 with this rise-and-fall actuation. 

[0034] The cool plate CP 1 is equipped with a cylinder 36 as a driving source for causing 
rise-and-fall actuation of this connection member 33, as a result the support pin 32. It is 
fixed to the bottom plate of a container 35, and this cylinder 36 makes that rod engaged at 
the tip (near tip of carrier-robot TC) of upper limit plate 33c of the connection member 33, 
and is arranged. Therefore, as shown in drawing 3 , this cylinder 36 Is located near the 
lower right corner of a container 35, and is in the location from which intersected right- 
hand side and it separated from the substrate locus of the substrate receipts and payments 
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by carrier-robot TC. Therefore, this cylinder 36 has separated on right-hand side also from 
the substrate locus of the substrate receipts and payments by the carrier robot TH. And a 
cylinder 36 is making an own rod expand and contract, and makes it go up and down the 
support pin 32 the whole connection member 33. In addition, it only supposes that it is 
that the rod presses a cylinder 36 against upper limit plate 33c, and the support pin 32 is 
raised at the time of rod expanding, and at the time of rod retreat, a configuration can also 
be taken so that the support pin 32 may descend with the self-weight of the connection 
member 33. 

[0035] Thus, the constituted cool plate CP 1 delivers Substrate W between carrier-robot 
TCs through the 1st delivery opening 12. Moreover, as shown in drawing 4 , the connection 
member 33 is pushed up with the rod of a cylinder 36, and the support pin 32 is raised 
from the above substrate processing location HI to the substrate delivery location H2. And 
delivery of a substrate is performed by this cool plate CP 1 as it is the following. 
[0036] First, it explains from the condition that Substrate W does not exist in the cool plate 
CP 1. In this case, a carrier robot TH conveys from one of the hot plates HP by one hand in 
support of the substrate [ finishing / heat-treatment ] W (Substrate WH is called in order to 
distinguish a substrate [ finishing / this heating ] from other substrates hereafter) to this 
side of the 2nd delivery opening 13 of the cool plate CP 1. At this time, the support pin 32 
has already gone up to the substrate delivery location H2 in the cylinder 36. Then, a carrier 
robot TH makes the hand advance from the 2nd delivery opening 13 in the slight upper 
location of the substrate delivery location H2, and drops a hand. Thereby, Substrate WH is 
carried and changed to the support pin 32 from a hand. A hand is made to leave the 2nd 
delivery opening 13 after that. In addition, descent of a hand may be replaced and, of 
course, the support pin 32 may be further raised from the substrate delivery location H2. 
[0037] And the cool plate CP 1 drops the support pin 32 to the substrate processing 
location HI in a cylinder 36, and holds Substrate WH in the upper limit section of a ball 31. 
Thereby, Substrate WH is laid in the aluminum plate 30 through a ball 31, and substrate 
delivery on the cool plate CP 1 completes it from a carrier robot TH. Subsequently, the cool 
plate CP 1 cools the substrate WH concerned to a room temperature with the aluminum 
plate 30 in this condition. Substrate WC is called in order to distinguish a substrate 
[ finishing / this cooling ] from other substrates hereafter. 

[0038] If cooling of a substrate is completed, the cool plate CP 1 will raise the support pin 
32 to the substrate delivery location H2 in a cylinder 36 anew, and will support Substrate 
WC by this support pin 32 on that inferior surface of tongue. Then, carrier-robot TC makes 
the arm (an arm Al or arm A2) of the empty which does not hold the substrate advance 
from the 1st delivery opening 12 in the location of the small lower part of the substrate 
delivery location H2, raises this arm, carries and changes Substrate WC to the arm 
concerned from the support pin 32, and makes that arm leave the 1st delivery opening 12. 
Thereby, the substrate delivery to carrier-robot TC from the cool plate CP 1 is completed. 
In addition, a rise of an arm may be replaced and, of course, the support pin 32 may be 
dropped. 

[0039] In this way, if Substrate WC is received and passed to carrier-robot TC, carrier- 
■ robot TC will convey the substrate concerned to a spin coater SC etc., and will convey the 
substrate [ finishing / processing ] W (Substrate WS is called in order to distinguish a 
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substrate [ finishing / this processing ] from other substrates hereafter) by return by this 
spin coater SC from a spin coater SC to this side of the 1st delivery opening 12 of 
reception. After that, Wke the case of substrate delivery on the cool plate CP 1, from carrier- 
robot TC, further, Substrate WS wins popularity from this cool plate CP 1 to a carrier robot 
TH, and the cool plate CP 1 is passed from a carrier robot TH. 

[0040] In addition, the cool plates CP3 and CP4 which counter with the spin developers 
SDl and SD2, and perform substrate delivery between the 1st processing unit group 110 
and the 2nd processing unit group 120 are equipped with the same configuration as the 
above-mentioned cool plate CP 1. Moreover, a configuration is different from the cool plate 
CP 1 in that the hot plates HP1-HP6 which receive access only from a carrier robot TH, and 
the cool plates CP2 and CPS have only the 2nd delivery opening 13. 
[0041] As explained above, the substrate processor 100 of this example arranges and 
equips the left with the aluminum plate 30 from the pin center,large of a container 35, 
arranges the cylinder 36 for making it go up and down the support pin 32 through the 
connection member 33 near the lower right corner of a container 35, and puts it on the 
location from which intersected right-hand side and it separated from the substrate locus of 
the substrate receipts and payments by carrier robots TC and TH. That is, the substrate 
processor 100 arranges and equips with a cylinder 36 the location separated from the front 
face in the part which hits on extension of this substrate locus by carrier robots TC and TH, 
i.e., cool plate CPl grade, and the tooth back to the method of right-hand side. 
[0042] For this reason, since it is not necessary to put a cylinder 36 on an equipment 
tooth-back side, a cylinder 36 does not become the obstacle of an activity when performing 
the maintenance of cool plate CPl grade from this equipment tooth-back side. Moreover, 
the fluid duct (Ayr piping) connected to this cylinder 36 does not come to an equipment 
tooth-back side, and does not become obstructive. For this reason, the workability of the 
maintenance done from an equipment tooth back about cool plate CPl grade can be 
raised. In addition, since the carrier robot TH which makes a travel corridor the tooth back 
of the 1st processing unit group 110 on the occasion of this maintenance is standing by to 
the side of the 1st processing unit group 110 as mentioned already (refer to drawing 1 ), 
there is no trouble in a maintenance. Moreover, since equipment covering which encloses 
this carrier robot's TH travel corridor is also removed at the time of a maintenance, there Is 
no trouble. 

[0043] And it is the method of right-hand side of the aluminum plate 30, and is fixed to the 
base of a container 35, and a cylinder 36 does not change the relative physical relationship 
of the vertical direction of this aluminum plate 30 to the aluminum plate 30 at all to the 
conventional case. Therefore, the height of a container 35, as a result the cool plate CP 1 is 
comparable as the former. Consequently, according to the substrate processor 100, since 
the height direction dimension of the heat treatment unit of a cool plate and a hot plate 
can be stopped, mileage between services by the carrier robot between heat treatment 
units can be shortened, and conveyance effectiveness, as a result the processing 
effectiveness of the whole equipment can also be raised. 

[0044] In addition, if it is permissible that the height direction dimension of a heat 
treatment unit becomes high somewhat, the cylinder 36 as ****** can be connected 
through at least one side and the connection member of the aluminum plate 30 or the 
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support pin 32, and it can also arrange in the location of the lower part of the aluminum 
plate 30. Also in this case, since it is not necessary to put a cylinder 36 on an equipment 
tooth-back side, a cylinder 36 does not become the obstacle of an activity when performing 
the maintenance of the cool plate CPl grade from this equipment tooth-back side. 
Moreover, fluid piping (Ayr piping) connected to this cylinder 36 does not come to an 
equipment tooth-back side, and it does not become obstructive. For this reason, the 
workability of the maintenance done from an equipment tooth back about cool plate CPl 
grade can be raised. Furthermore, in arranging a cylinder 36 under the aluminum plate 30, 
it becomes possible to be able to miniaturize the own equipment dimension of a cool plate 
of the direction which intersects perpendicularly with the direction of receipts and 
payments of the substrate not only by an equipment tooth-back side but the carrier robot, 
as a result to attain the miniaturization of the whole substrate processor. 
[0045] Moreover, since it continues throughout the tooth back of the 1st processing unit 
group 110 where cool plate CPl grade is contained and the installation tooth space of a 
cylinder 36 is unnecessary, the installation tooth space concerned can be used for a carrier 
robot's TH travel corridor like the substrate processor 100. And two carrier robots can 
share substrate conveyance so that substrate conveyance about a hot plate HP and the 
cool plate CP Included in the 1st processing unit group 110 with this carrier robot TH may 
be performed and substrate conveyance may be performed in the substrate delivery list to 
the 2nd processing unit group 120 by carrier-robot TC. For this reason, according to the 
substrate processor 100, it can let it pass for it to be conventionally required for the tooth 
back of the 1st processing unit group 110, and to uSe the installation tooth space of a 
cylinder 36 for the application for substrate conveyance, and substrate conveyance 
effectiveness, as a result substrate processing effectiveness can be raised. 
[0046] Moreover, in the substrate processor 100 of this example, the aluminum plate 30 
has been arranged on left-hand side from the pin center,large of a container 35, and room 
of the method of right-hand side of the aluminum plate 30 was made large. For this 
reason, a cylinder 36 can be Installed in the method of right-hand side of this aluminum 
plate 30 made large reasonable, and size of the longitudinal direction of cool plate CPl 
grade is also made as It is almost comparable as the former. 

[0047] Moreover, although it is made to carry out the relative rise and fall of the aluminum 
plate 30 and the support pin 32 because you make It go up and down the support pin 32, 
without making It go up and down the aluminum plate 30 at this example 

^[^g aluminum plate 30, and a cylinder 36 are connected through a 
connection member, and the support pin 32 may be made to carry out the relative rise and 
fall of between the aluminum plate 30 and the support pins 32 because you make it go up 
and down the aluminum plate 30, without making it go up and down. Moreover, you can 
make it able to go up and down the both sides of the aluminum plate 30 and the support 
pin 32, and the relative rise and fell of between both can be carried out. 
[0048] Although the example of this Invention was explained above, this invention can be 
carried out in various modes in the range which is not restricted to an above-mentioned 
example or an above-mentioned operation gestalt, and does not deviate from the 
summary. For example, although the above-mentioned example took and explained the 
configuration which performs substrate conveyance with carrier robots TH and TC to the 
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example As shown in drawing 6 , by carrier-robot TC prepared between the 1st processing 
unit group 110 and the 2nd processing unit group 120 Of course, this invention Is 
applicable about the substrate processor which performs substrate conveyance between 
the processing units contained in the 1st processing unit group 110, and substrate 
conveyance between the 1st processing unit group 110 and the 2nd processing unit group 
120. 

[0049] Moreover, although the case where a cylinder 36 was used as a driving source 
which makes it go up and down the support pin 32 was explained, a cylinder can be 
replaced and a motor can also be used. Thus, what is necessary is to fix a rack to the tooth 
back of side-attachment-wall plate 33b of the connection member 33 together with slide 
piece 34a, to fix to a motor the worm which gears on this rack, and just to change rotation 
rotation into vertical motion by this rack and worm, in using a motor. And even if it is this 
case, since a motor can be installed in the method of right-hand side of the aluminum plate 
30 like a cylinder 36, the things (electric wiring connected to the motor itself and this) 
which become the obstacle of a maintenance are not put on an equipment tooth back. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The appearance perspective view of the substrate processor 100 of an 
example. 

[Drawing 21 The notional plane configuration Fig. showing typically the relation between 
the processing unit arrangement in the substrate processor 100, and carrier-robot TH and 
carrier-robot TC. 

[Drawing 31 The fracture outline top view of the cool plate CP 1 contained in the 1st 
processing unit group 110. 

[Drawing 41 The fracture outline front view of this cool plate CP 1. 
[Drawing 51 The important section outline perspective view of this cool plate CP 1. 
[Drawing 61 The notional plane configuration Fig. showing processing unit arrangement 
typically in order to explain the trouble of the conventional substrate processor. 
[Description of Notations] 
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The 1st delivery opening 


13 ~ 


The 2nd delivery opening 


30 ~ 


Aluminum plate 
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Ball 
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Support pin 
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Connection member 
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- Support pin stationary plate 


33b- 


- Side-attachment-wall plate 


33c- 


- Upper limit plate 
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Linear guide 
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- Slide piece 


35 ~ 


Container 


36 ~ 


Cylinder 
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- Substrate processor 


110 ■ 


- The 1st processing unit group 


120 ■ 


- The 2nd processing unit group 



Al, A2 Arm 

CP (CP1-CP5) Cool plate 

HI ~ Substrate processing location 
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H2 - Substrate delivery location 

HP (H.P.1-HP6) - Hot plate 

R - Resist feeder style 

SC ~ Spin coater 

SDl, SD2 - Spin developer 

TC ~ Carrier robot 

TH - Carrier robot 

W - Substrate 
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h:/u-hHP-z?i5n(i, h30(c^*:)0 
(00301 T^b^T'u-hsott, ^(omm^mom 

^*r;ua7'^ — K 3 0±S5 7i^e»^^?^m^-&TV^'5. 

0 g (c id: s « w *: ^ ^ ^ r , ^A^umm^^^-^x m 
::^^eto:^^-;u3iojt^a5-e?^Hi- 

coo 3 1] T;U^yu-h3 0.(3?:}^ — ;U3 10i£iZ2{r 

ix<7)<iiaBa^-es^:^i^^:tri: lto 3 ^<r)^m e > 3 
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S«'33CS^-^ite$tl-C^0, 3>t:(03!t:l^t:>3 2 
P 1 ti\ ^S3 S<0±L'3^{Z'^mf^^<D^m^:^:^^m^ 
h 3 0 <DT ^ <r>^^ z s (D^m cti , 

$ r^M^ T — $ n S , 
10 (00321 ^S35(0®®-T?*orfi&i^n2J^vhTH 

/\>Hd«mAr^^2§ttSLrani 3;5tJgfi3t$nTi.i 
1. A 2 (2{r^!iH) 7)^itAT'5^lS»ti^L'^Pl2 

$ n r s . 

CO 0 3 31 ^tL. scm > 3 .2 t^mm ' mi&^ tiftm 
t£^t^3 3ti, h3oyu'— s<^T;^(c*3 

20 (S4>5i^^Yl. Y2) t52^LT7;Ua :r U- h 3 0 
cD;&ffi3:^^-C]^a^>i:^j^ e>©^tti3 3 a cnttS 
^{C£g-&$nfe{fflM«t3 3bt. -e(0_t^;G^e»fl5iSn^ 
V hTCt3J:'5S'ffitHUAn;^fplY2tri9oTj^ttiUfc 
Jt^«3 3c<i:d^6?5:'5. -^LT, jBg^te3 3bcOifffi 

t::ti, ^&^j^:^[RI$:2grt;^^Pli:T^'J-r*'<K3 4<^);^ 

^-1'KI^3 4a7i^@JE^?ttru-&,Se^T, C<D]a£^^ 

*^33ti, u-T^'fK34(c2grt$nrffiia:^iP]i-^ 
P$s«-e*o, c <D^p$ ®im tzi^ T3£i# tr > 3 2 ^ r 

Jl'5yi'-h30tC^UXffl5tt^P^$it^. 
30 C0034] hCPlti, c:<^]^i^a5*f3 

3. ]Sl.^-CtS3^^l^>3 2 0#P¥©if^^@c:r^26<^IK 
5f|®iUX->U>5^3 6^«Sx.S. C<0>''J>:5^3 6 

tt, ^S3 5«)M«tic@^$nr43 0v^*s^*i-3 s <d 

±^g^3 3c3fe^g C^ii^nd^yhTC O ^ffl <?3 jit iSS ) 
'J>:5^3 6ti, S3tI^Ti^C. J^g3 5(7)^T3- 

:^ — itti§(c^;aL> igi^DTj^^yhTCc.fc'&steabLA 

-5. J:^X,.c:co->'J>^3 6ti, i&i3|D:i^-yhTH{Z 
40 <t-5.««ffi L Xtl<D:^^^Mti^ ^ h^miz^tix^^^. 
^ OX . v-UVyseti, 

tX. ^l#tf>3 2$aij^^tr3 3rt^P^.^-&^. 7i 
i5. '>>J>y3 6*:-^cDO-yH;>^±^3^3 3cl3i¥L.^ 
T-STt'lt i: U . □ -y K«iSRf lCfl3^J#e> 3 2 *:Jb^$ 
-l^. D-yK^igi^t;(i^3te^ti'3 3(DStg{C.I:0:^i$e 

(0 0 3 51 c<D^oizm0ctsrLf:ii7^)\^zfu-hcp 

lii. miSttS^UBSPl 2*raiUraE|o;t^-yhTC 
50 «t "5 -> U > y 3 6 ci.-y K c J: 0 21)^1^5$^ 3 3 



( 

9 

1 75« fr t> tl a . 

(00361 hCPllCli^fitW;i« 

ffiWHt^/N> K36^e>^i^t!> 3 2 iZiR-^f^^en^). ^ 
(D^\t. /\>H^m2SitiebBaPl 3 7i^^>iatb$-& 

75:^5. /^>K(^DP^^TC^^^oT. :^KFh:>3 2^S 
&SH'iSUfeSH2A^e>MtwJt^$itTt><tt^iCi:«^ 

y36fr<t03^l^t!>3 2€S«5a^^KHl^Tl^T 
^«WH$:i^-;l'3 l<Oji5SST^fti^-r^». Cltl 
CcfcO. S«WHtS, h3 0C:i<-;U3 1 

U- h 3 0 J: 0 ^m^-C?&^T^. £<.T. C<D?&^^ 

^a)&m,^^<ri m^ii^m-r ^ti^\zmm.'^ c L-^T 
( 0 0 3 8] S'Kco?^^7>«^T-r'5t. ^7 — 

CP Iti, efc86T^J^t:>3 2^->>J >:$^3 6lC<tOS 
^^tj-iSL&SH 2 S-CJi# $.-t± . CCO^i#tr>3 2T 

T Cti. SS^^SJ* UTt.i;a: li^cOT- A A 1 

X«T-AA2) ^, S«SttJSU^2tH2(^)^ji^T:^ 

A$:±#$-li:TS&WC*^J^tr>3 2;5^b^^r-A 
^cOT-A$rmiSttaaEL^D12;(i^6iS 

n .y h T C '^CO S«§ (t^ U 75^^ T r ^ o 7i is , T- 
A<0±^fC^toor, 3^i^h:> 3 2 ^P^T^-erT^xfc''^ 

(0039) C^UTfiaw|n^*>KTCCS6tWC;5^S 
ItSt^nat. ISi3|n:i<vhTCtSXfc:>3-5^SC^ 

6SttiCE0^lS:(t^t>B8Pl 2<O^afJ^-C^0igUfia 
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hCPl'vor)SeSttStLO«'&<h[^^CLT, ffij£a 
d^!yhTC7>^b^?-;U7'U-hCPl'v. HCfSCKDi^ 
-;U7'U-hCP li^€>iSj^a;}t-y hTH'stS&WS 
d< S *t $ tl e . . 
(00 4.0] ;3:i5, Xtr>f^'^Dy/tSDl, SD2i: 

^•r fRi u -c ^ 1 5a s ii-yhs^i iot^25aszL--/h 

2 Ot(Df^or)SSSttS£L*fT;S:^i^-;b:/U-h 

CPS. cP4ti. Jigbti^ — ;uyu-hCPit[^ 

10 ^r-tr>^SrStt7iV^:;J^vhyU-hHPl-HP6t^7 — 
;uyU'-hCP2, CP5«, ^2§ttSfb^P130 
^^mT ^ ^ — )\^-:f l- — h C P 1 i:^grit;&«ffijST 

[0 0 4 1] £i±aSi^Ufc<t^tC, 3^^i6«»|coS«iaiS 
^Sl 0 Oti, r;i'5:^U'-h30€:^§g3 5(^-t:>^ 
->)^e»fc^DCef£LT{S^, 3^j#tr>3 2^i^*£®^ 
3 3S:iM.-C^F¥$-tt^/^«e)©->U>^3 6*, i§S3 

20 n^nti^^\z^< , o^o, ss^a^^SiSiooti, £s 

/t-S^ITr. ISI-^^ — hCPl^lc:fett'5fi^®i5 
J:af^M;i^e>:fe'^®:!^tC(tgin^^^lC'>U >y3 6 
U T X. ^ . 

(0042] :L<DtL^. ^ja^ffi ^ I:: -> U > ^ 3 6 S: 

hCP 1^0?^>7^T^>Xf^^^ff;5:^«'&tC>'U>;5^ 
3 6 d«f^SSOif?MC;a: 5» C i: (i75:ti. ^fc. C <D 'J > 

y z 6c^^$nsdf£^'i^i^ (xr-E^) ^*>^©# 

— Jiyu—hCP i^Ct>lirS©if5-®36^^fT75:^pt> 

CCiD;<>5^±>XfP^CSKUTfi; 3g. 1 S - 
hS¥l 1 0<7)^Bi^i&fTmisSi:-r^SSi^n4^y KTH 

ti, K^u>:::<fc-5cmi5as^-yh«ii i ocD^a:^ic 
f^fSiLTi'^'5<^"c (@i^,^) . ^>^:^>;^f^igic:^ 

40 [ 0 0 4 3 ] b fc, -> I) > y Z 6 )l Zf U - h 3 
0<?>;&fia:^5T^^T^S3 5CDia£tStZEi^$nT:feO, 

r;u5:/U' — h 3 o iz^^T ^ zor }U ^ ^v — v 3 o© 
*^S^)0-CtdL;5:i'^. «tor, ^^3 5. j^ii-Ctii^— il- 

yu-hcp ICO 

S^5aSSEi0 0(zin(^. — h. 
50 tii£5tt±«i<Dj!aS5yi^?)iS*^rt?5«-;?#S, 



( 

I ) 

( 0 0 4 4 ] ^5aS3.- V h <Z>ie ^ 

-cmts(D'c . c:<7)^fii#®<Kd^e»co5? — ;u:/u — hCP 

U — h CP i^t::^v^TSS^3n7i^e>ff;^a >5^^> 
>^3 6^rju^yu-h3 0<7)T::^t'E®t-^«^lw 

[0045] ^/i. i'-;L'yu— hCPl^ ^ ^ tl ^ 
^iSai^jL-':/ hfifi 1 0<DWDSi^iet(rH-:>T->U>^^ 

m 1 3! ^ - H 5? 1 I 0 \Z^^tX^T^ V-yv— H H 
P . ^ — ;U :/ U — h C P let? l^XiDS'tefiS jil^frT'^C l'^^ 
m2i2is^--y NSfi 2 0-v©S^SttigLifeU^(::i£« 

(Ofigj^ □ *y h -Cd^ST^ -5 , C CO 86 , S « 511 SI 3ig tIS 
1 OOCJ:nti, ti£5fe5Sl5aJ®:i-'y K-^l l OOil^® 

[0 0 4 6] ^/i:. >ii:St|j6g««JO^«tS[lS^SlOO-C 

(cESUTr;u5:/u-h3 oco;&fia:^(7)^tit^j[2;<u 
m_:^ \zi^ 0 > y 3 6 ^mmu < mim'(^ ^ . o — )\^'f 

HCP l^O&:&;5rR]©1^-<X^t>Se5fett5t^[^©^t 
T ^ ^> , 

[ 0 0 4 7 ] ^1^. -J^^mm-^^^^ T^I/a^ix-h-SO 
»i^P$ $ ^r\z'^^ t:>32*#P$$ it ^ c ^ -c T 3 
U- ^ h 3 0 t t:>3 2 t^ffijt^#P^$-ti:^«fc^tC 

UTtr^-s/ii, cne>fse>n-r, r^ba^'u— h3 0<h>' 
'J > y 3 e t ^^iis^tJ.^^^M' x2i$s l , :^i^t;>32 

ti#P$$-t^-r(::T;L'a7'b'-h3 0*#P^$-t^:^Z^T- 

n\ty 3 2 <D n:^ ^ ¥1-^ X n <D ^ ^ iiQ n ^ :^ 
^ :i ^ t) -e # ^ , 

[0 0 4 8] u }i-4!^^m (D szr:> X \^ ti . 
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:^^mst.±.^<T>%m.m'pnm.Bt^\zm^t\i>^<o'Q\tts. 

X\t, S«l8j^e»i^n 4? -y h TH, TCXfT^om^ 

^m^zi^o stmvtit}^, meiz^Lft^oiz, m i mm 
iL- y hu I I 0 2 mm^L^v h ^ I 2 0 izoymiz 

attitigi^nd^v h T ex. ^ 1 ^m:3--v hS?l 1 0 

y 1 1 0 tt^ 2 mm=L - y hu I 2 0 t<om<D 

CO 0 4 9] ^fc, 3!c>?tr>3 2$^P^$it^iK®iagt 
UTi^U >y3 6 ^^fflUfc«'&tc::>v^TIS?^U/::;5V. 

^C^-^^^l.^'S^'&ir li\ ]lie^:fcf3 3<7)ffid^«t3 
3b<0#®IC, X^-fHg^3 4atz3£A/-C^'yi:7^S3£ 

U , C (7D ^ t ;f - A 0 [Hi is [£] ^ ± T 1^ ©I iC 

20 > ^ 3 6 iifej^CTJUST'U— h 3 0C0;&{ra:^C 

^mx ^ ^ <DX' . mmi^m\z :^ > y^:^ > ^miz 

C g M 05 fffi m Si e« ] 

CSl] 1 0 0 co^®^:^0o 

C^2] S«5!IJS^^10 0 {3'*3 tj-'5^S:i--y hSE2S 

eg ^ r «f fin SI © 0 . . 

O 3 ] ^ 1 5& S 3..- y h n 1 1 Otcg-^ti^^? — ^t^:^ 

30 i-— h c F 1 (D^mmm^mm. 

[0 4] no ^7— ;U7'U'--h-CPl O^t^^HB&IE® 0O 

CS5] c © - ;u 3^ u - h c P 1 c> ^ asffi S - 
[06] ^3fe<os^5as^©<^f^is,^^aiie^Ts/tfi6tc 
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